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RE: PROTECTIVE PILLAR FOR GAS WELLS,
SAND WASH PROPERTY

Deer Bob:

With reference t.o your letter of May 24 and. our telephone conversation of
June 2, 1976, I recomnend the following dimensions and extraction ratio for
the pillar needed to protect the gas wells in the sand tlash property:

(1) A 70 degree angle of draw (from the horizontal) between the
gas we1ls at the surface, and a mined out area underground
should be used. This gives a pillar 1,600 ft. in diameter
with a 46 acre area for a depth of 2,200 ft.

(2) A 35 percent extraction ratio should be used within the
pillar defined by the angle of draw. This gives a mini"ng
layout wirh 140 ft. x 140 ft. pillars with 33 ft. spans for
a mining height of 40 fr.

(3) Leave a 200 ft. diameter unmined pillar in the mining hori-
zon around the gas we1-l

CONSIDEMTIONS ON PROTECTIVE PILLARS

The above recommendations were based on a literature review of
measurements in nining fields where subsidence has taken place, and
on practical experience. I feel t.hat an approach to the problem
based on available practical experience is morg reliable than a
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I will be pleased to discuss
time in the near future.

tao
Attachment

the above recommendations with you at any

Sincerely,

a IT fzC"il"
J. F. T. Agapito

o
ton

MINING UNDER THE PROTECTIVE PILLAR

r feel that mining can be carried out in this pillar at a 1ow
extraction of 35 percent. The recommendations for the extraction
ratio in this area were based on a review of the report entitled,
"Preliminary Structural Mine Design, Tosco Sand wash project' by
Golder Associates. The plllar design was based on a conservative
safety factor to rninimize pillar failure and to prevent subsidence
during the life of the mining operations. As previously discussed
with you, the 3tn$tatlsns-'of -etabl-llty are ar the roof pillar lines(pil1ar punching), rather than on the pillars. This type of fail-
ure does not lead to surface subsidence.

CONSIDERATIONS OF MINING METHODS INVOLVING INTENTIONAL SUBSIDENCE

The angles of draw should be reviewed if a rnodified room-and-
pillar method is adopted at Sand Wash involving subsidence. However
r believe that drastic changes in the protective pillar should noc
occur.
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mathematical approach based on theoretical assumptions. This is
because little is known about the rock mass properties and behavior
above the mining zone in the sand wash property, and because of
the complex mechanisms involved in subsidence.

The table below summarizes the angles of draw measured in
different rnining fields in the u.s.A. and Europe. A list of re-
ferences of papers describing these measurements is attached at
the end of this letter.

LOCATION ANGLE OF DRAW REFERENCE

1.

2.

3.

Germany

France

Britain
u. s. s. R.

Netherlands

U. S.A. (Pennsylvania)

U.S.A. (Upper Michigan)

45o - 600
--o))

55o - 650

600

45o - 600

700

750 Unpublished

L, 2

t_

t_

I
!.
7

4.

5.

6.

7.

The angles of draw shown in the table are, for the most parr,
smaller than that recommended for Sand l^Iash because they apply, in
most cases' to longwall nining where almost ful1 recovery is obtalned.
The only reference pertalning to a hard rock room-and-pillar mine
is Number 7 which perEains to the white Pine Mlne in Michigan. At
this mine over 550 acres of ground have been caved Eo surface by pil-
lar robbing operations. rt is ury judgment that the subsidence be-
havior at sand lJash would be more similar to white pine than to the
longwall mines. The percentage of subsidence in terms of the nining
height should be less in room-and-pillar rnining than in longwall
nining because more material is left behind. This should cause
higher angles of draw.
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